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CYCUC ANTITUMOR COMPOUNDS 

The present invention relates to certain substituted tetracyclic fused quinoline 
derivatives which have topoisomerase inhibition and antitumor activity. 

BACKGROUND OF THE INVENTION 
Before a living cell can reproduce, its DNA strands must unwind from their 
normal coiled configurations and assume a topology favorable for replication. 
To allow this unwinding the enzymes known as topoisomorases serve to 
introduce "swivels" In DNA strands. Without such a mechanism the DNA could 
not replicate, and hence the cell could not reproduce and proliferate. For 
detailed explanations of the topoisomerase function see A. Lehnlnger, 
Principles of Biochemistry, 813, Worth Publishers. New York (1982); L F. Uu, 
"DNATopoisomerases." CRC Critical Review in Biochemistry, 1-24. 15 (1983) 
and H Vosberg. "DNATopoisomerases: Enzymes that Control DNA 
Confomiation," Current Topics in Microbiology and Immunology, 19, Springer- 
Verlag, Berlin (1985). It has been recognized for some time that cell 
proliferation might be controlled by inhibition of topoisomorases and that such 
control might be particularly useful in halting the spread of tumors and related 
malignancies and ultimately destroying them. See E Nelson, etal., Proc. Nat 
Acad. Sd. U.SA., 81, 1361 (1984). 

On the basis of mechanism of action, topoisomorases have been categorized 
as Type I and Type II (often referred to as topo I' and "topo II", respectively). 
The clinically useful antitumor agents adriamydn, mitoxantrone, etoposlde and 
m-AMSA have been reported to work by Inhibiting the function of Type II 
topoisomerase. Camptothecln. a natural product antitumor agent, has been 
found to inhibit the function of Type I topoisomerase as have certain synthetic 
camptothecln analogs (see Wall, etaL, US patent 4,894,456). It is now 
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believed that a compound which could effectively inhibit the functions of either 
or both Type I and Type II would be a potent antitumor agent. 

SUMMARY OF THE INVENTION 
5 one aspect of the present invention is the genus of the compounds of fomiula 



(i). 




wherrin: 

Rl IS hydrogen, hydroxy, fluoro. chtoro. bromo. lodo. methoxy or am«io. 
R2is hydrogen, hydroxy, methoxy or amino; 
10 R3is hydrogen, hydroxy, methoxy. methoxymethoxy. amino. -OCONHg. 

l2(5H)-3.4^Jlhydro^^oxyfuranonel. a^iydroxyethoxy. 2^1noethoxy. 
3-hydroxypropoxy or S-amlnopropoxy: or taken together with R or 
R*. methylenedtexy or ethylenedloxy; 
R* la hydrogen, hydroxy or amino; 
15 Zl8^H2-,-0-or-NH-;and 
a) Is hydrogen; 

X2 is hydrogen, hydroxy, fluoro. cWoro. bromo. iodo or methoxy; and 

)^ It hydrogen or hydroxy; or 



20 



or a 



b) x2talcenlDgemervi<th)^lsmethy1enedloxyoreihy!en^^^^ 
is hydrogen 

e salt thereof 



25 



provided ttiat: 

0 atleastoneofR^lhroughR^lsotherthanhydrogen; 
li) when R^ Is methoxy. r2 Is hydroxy or methoxy. R^ Is 
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hydrogen or methoxy and is hydrogen; 

iii) when is hydroxy, methoxy or amino, R'^ is hydrogen, 

hydroxy or methoxy, and R'* is hydrogen; 

iv) when R'* is hydroxy or amino, R^ and R^ are hydrogen and R^ is 
5 hydroxy or amino; and. 

v) when R^ is fluoro, chloro, iodo or amino, R^ is hydrogen, hydroxy or 
methoxy, R*^ is hydrogen, hydroxy or methoxy and 

is hydrogen. 

1 0 As will be understood by those skilled in the art, pharmaceutically acceptable 
salts Include, but are not United to salts with Inorganlcaclds such 
hydrochloride, sulfate, phosphate, diphosphate, hydrobromido and nitrate or 
salts with an organic acid such as malate, maleate, fumarate, tartrate, 
succinate, citrate, acetate, lactate, methansulfonate, p-toluenesulfonate, 

1 5 palmoate, salicylate and sterate. 

Another aspect of the invention Is a method of Inhibiting topolsomerase Types 
I and II in mammalian cells comprising contacting these enzymes with a 
topolsomerase Inhibiting amount of a compound of formula (I), and a method 

20 of treating a tumor In a mammal comprising administering to a mammal 
bearing a tumor, an effective antitumor amount of a compound of formula (I). 
A further aspect comprises pharmaceutical formulations containing a 
compound of formula 0) as an active Ingredient Novel chemical Intennedlates 
used In the synthesis, as taught herein, of the compounds of fonnula 0) are 

25 also witNn the scope of the present Invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Particular compounds of formula 0) are those wherein: 
A taken together with Is methylenedloxy 
30 B. ZIs-CHq- 

C. Zls-O- 
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D. ZIS-NH- 

E. x2 Is hydroxy, chloro or methoxy; and 

Is hydrogen or hydroxy, 
including comblna^ons of the above, e.g., (A and B). (A and C). (B and ^. (A 
5 and D). (D and E) and (C and E). 

Specific compounds of formula (I) are: 

c«^/^>* SIT"' 

10 Number 



1. 

15 2. 
3. 

4. 

20 

5. 



25 7. 
8a. 

30 8b. 



35 10. 

11. 
40 12. 



84nethoxy.10H.1.3-dloxoto[4.5^indeno[1.2^qulnofine 
7.8.9^memoxy.l0H-1.3-dioxok,{4.5^indenot1.2-bIqulnoUne 
7.8^imethoxy.10H.1.3^oxoloC4.5^indeno[1.2*lquino«ne 
7^ettioxy.10H-1.3^1oxolo[4^in<leno[1.2^quinonne 
7.9^ethoxy^droxy.10fr1.3^oxolo[4.5^lndenoll^ 

6. 6.7.(1.4^ioxanoH0H.1.3Klioxolo[4.S-flllnd^^^^ 

7,8.(1.4^xano).1Qll-1.3-dloxoto[4.54lndenol1.2-Hquinoa^ 
7'meihoxymethoxy.8.methoxy-10H.1.3.dloxolol4.5.g3indeno[1.2. 

blcpjinoOne 

7^vd««y-8^«l»xy-1(«-t.3^oxok,[4.MM9no[1^.a<luinoBn. 

7.(2-»..«o.th.xy)-8.melhoxy-10H-1 .3.dloxolo[4,5.flllndenol1 ,2- 
b}quinoline 

7.(2-l.ydr«.y.thoxy)^-m.thoxy-10tt-i.3-<"o«lol4,5^indenoii,a. 
bjquinoane 

(.H7M2(SH)-3,4^lhydro-3^r«»n.l*™«hoxy.10H.1.3^«xoloK 
glindeno(1*-a'T*x*" 
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Example / Compound Compound 
Number Name 



5 13. 7-n.methylcarbamoyl-8-methoxy-lOH-1 ,3-dioxolo[4.5-alindeno(l ,2- 
b]quinoline 

1 4b. 7-methoxy-8-hydroxy-1 0H.1 ,3-dloxolo[4,5-g]indenoI1 ^-bjquinoline 

10 15b. 7,8-dihydroxy-10H-1,3-dioxolo[4,5-g]indeno{1.2-blquinoline 

1 6b. 8-hydroxy-1 OH-1 ,3-<lioxolot4,5-glindeno(1 .2-b]qulnoline 

17 2,3-dimethoxy-11H-lndeno-8-cWoro-(1.2-61<luinol»n« 

15 

18 2,3-dimethoxy-11H-lndeno-(1,2-bIquinoRn-8-o< 

1 9 2,3-dimethoxy-1 1 H-lndeno-8-methoxy-(1 ,2-b]quinolln-7-ol 
20 20 2,3-dihydroxy-11H-lndeno-l1,2-blq"inoIin-8-ol 

21 2-hydroxy-3^nethoxy-1 1 H-lndeno-(1 ,2-b]quinoDn-8-oI 

22 24nethoxy-3-hydroxy-1 1 H-lndeno-[1 ,2-b]quinolln-8-ol 

25 

23 2-methoxy-1 1 H-indeno-I1 ,2-blquinolin-8-ol 

24 2-hydroxy-11H-lndeno-I1,2-b]qulnolln-8-ol 
30 25 7,8-dlmethoxybenzofuro[3,2-b]<|uino''"-2-ol 

26 7,8-dlmethoxybenzofuro-1,3-dloxolo[3,2-blquinoline 

27 8-meth<»(ybenzoluro-1,3-dioxoloI3,2-blquinoBne 

35 

28 e,S^hydroxybenzofuro-1 ,3-dIoxolop,2-aqulnonne 

29 6,8-dlhydfoxybenzofurol3,2-blqulnolin-2-ol 
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As shown In Scheme (I): 






SCHEME I 



a compound of lom>ula (II). wherein thrcosh are i« d.flr«d (or formula (,), 
and AT I, s Ce one or two ring. subsUtuted or unsubstmrt*). »om«io group 
5 i..g.. ^ cr"4..0M. may be r«««d w«h . c««pound offom-ul. (1.1). wherein 
H1 through and Z are as defined for («mula (I), to yield a corresponding 
oompoundofformulaO). This r««lion may be conveniently carried out ma polar 

soiven, .ys«m. (^example. M (=2-^ "^^ 

thereof (..J.. w«.r/ ethanoO in the pr.e«K. of a compaBbie «ron, mlnen. add 
,0 or a«<a.. meta, hydroxide base (..<,.. .ulf-ric add or sodion, ^^f'^^^ 
temperature in the range of from about 50«C to about "-C. See a 
Cheng,-Fri«iland.cSyn«e.Is of QufnoUnes." Organic fioac^. 2B, 37-201, John 
Wiley, New York (1982). 

,5 A compound of fonnul. 0) P'.P"*' ^ ^ """" "f'" ^ 

con^naonalmethodsof the aft a*. *.omatog.Bphy. dlstPlation oroystaiBzaboa 

V*«H< R2.R3orR*ofacompoundoffo«nula{IIO:orx2orx3ofacompound 
0, fomtul. 61) are base seneitiv, hydroxy, it I. preffbl. to protect these 
« ft«ctlo,«IW" by oonv^Ung lt»m into pr^eeted deriv«h«.. herein referr«. to 
oolectl«ly -pnwcw hydroxy functions- or -protected hydro^.' For ex«npl., 
hydn«y may be converted to an ether. ..^..-koxyalkylethemorbenrylrthers, by 
method, known in the art. such «. those t««h. in T. Q.*an. Prot«:^G^ups In 

O^am. cm Chap. 3. John Vfliey. New Yortc (1981). Protected hydroxy 
« ftinctions are stable to bases, compatwe with basic catalysis conditions if used », 
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the reaction of Scheme (I) and can conveniently be reconverted to the 
corresponding hydroxys by conventional techniques, such as those taught by T. 
Green, supra, e.g., by treatment with acid, following completion of the reaction of 
Scheme {\). 

5 

Ukewise, where and/or are the acid or base sensitive amino, it is preferable 
to the protect the amino function by converting It into a protected amino derivative 
(herein, "protected amino"), e.g., an amide or a carbamate, by methods known in 
the art, such as those methods taught In T. Green, supra, Chap. 7. Protected 
10 amino functions are selected to be compatible with acidic or basic catalysis 
conditions used for the reaction of Scheme 0) and can conveniently be reconverted 
to amino by conventional techniques, such as those taught by T. Green, supra. 
e.g., hydrogenation using a palladium on carbon catalysis, after completion of the 
reaction of Scheme (I)- 

15 

Compounds of fonnula (I) may be convered to other compounds of formula (I). For 
example a compound of formula (I) bearing a methoxymethoxy function can be 
converted to a corresponding compound of fonnula (I) bearing an hydroxy function 
by treatment with a (C^ ^ alkanoic add, e.g., refluxlng In acetic add. 

20 

The compounds of fonnulas (II) and (III) are either available commerdally or may 
be prepared by methods of the art. For example, the compounds of formula (It) 
may be prepared by the methods taught by C. Cheng, supra, and the compounds 
of fonnula (III) may be prepared by the method taught by A. I. Vogel, Practical 
25 Organic Chemistry, 4th Ed., 773, Longmans, London (1978). 



The mtennediate compounds of fonnula (lA) having at least one protected function 




wherein: 

Ria Is hydrogen, protected hydroxy, fluoro. chloro. bromo. lodo. methoxy or 
protected amino; 

R2a is hydrogen, protected hydroxy. metho)cy or protected amino; 
5 R3a|s hydrogen, protected hydroxy, methoxy. protected amino. -OCONHg, 
[2(5H).3.4^lhydro.3^xyfuranonel. 2-hydroxyethoxy, 2-amino- 
ethoxy. 3.hydroxypropoxy or. taken together with R^a or R 
methylenedioxy or ethylenedloxy; 
R4a Is hydrogen, protected hydroxy or protected amino; 
10 zis-CH2-.-0-or-NH-;and 
a) X"* is hydrogen; 

is hydrogen, protected hydroxy, F. a. Br, I or methoxy; 
is hydrogen or protected hydroxy; or 



15 



20 



b) X2a taken together with X^^ is methylenedioxy or ethylenedloxy. and 
X^ and is hydrogen 
or a pharmMeutfcally acceplabie saK thereof 
provktodtac 

0 at least one of r1 * through R^ Is other than hydrogen; 

0) when R^« IS methoxy, r2* is protected hydroxy or methoxy and R « is 

methoxy or hydrogen; 
iii) when R2a is protected hydroxy, methoxy or protected amino, R is 

hydrogen, 

hydroxy or methoxy, and R* is hydrogen; 
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iv) when R^^ Is protected hydroxy or protected amino, R"" and R^ are 
hydrogen ar>d R^ is 

protected hydroxy or protected amino; and 

v) when R^ is fluoro, chloro, lodo or protected amino, R^ Is 

6 hydrogen, hydroxy or methoxy, R^ is hydrogen, protected hydroxy 

or methoxy and R^ is hydrogen. 



are within the scope of the present Invention. Particular protected hydroxy 
functions include alkoxy, aryloxy, alkylaryloxy, alkoxyaryloxy and alkoxyalkoxy, 
10 e.g., -0-CH2-0-CH3, .O^H2CeH5 and -O-CO-CgHs. As used herein 'alkyi' 
means C^^ all<yl, "alkoxy* means C^^ alkoxy and "aiyl* means phenyl, alkyl 
substituted phenyl or alkoxy substituted phenyl. Particular protected amino 
functions are -NHalkanoyI, e.g., -NHCOCH3 and -NHCOOCH3. 
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15 



20 



30 



Specific compounds of fomiulai (lA) are: 



Example \ Compound 
Number 



Compound 
Name 



14a 7H,.ethoxy.8-n,eth««ymetho«y.1 OH-1 ,3.<«oxolol4,5-3]ln<ienol1 .2- 
b]quinoline 

,0 isa 7.8^lm«ho><yn,ethoxy-10H-l.3Hr««olo(4,S^ln<leno(l,2*lq^^ 
16a 8-methoxyn>eth(«y-10H-1.«loxolo[4,5iiin<lei»tU4^ 
18a. a3^ethoxy.11H.4vhn<>*<4^i»tho>(yben20xy) 
19a 2.3.<«mett.oxy-11H^ndeno-7.(4-methoxybenzoxy)-8-melhoxy.[1.2- 
bjquinoiine 

20a. 2.3-dibenzoxy-1lH4ndeno^-<4HT,ethoxyben20xy).l1.2.aqul^^ 
21a. 2.ben20xy.3.methoxy.l1H-indeno.8.(4^ethoxybenzoxy)-l1.2-blquln. 

oline 

22a 2.mrt,.xy*b.n20x,-1111-lnd.n<.*(4^rt,oxybenzoxy)-ll^-aq"'n- 

25 oline 

23a 2Hn«l«wy-11H*<l9no*(4^ethoxyben»xrtH1.2*lquinoline 

24a 2-l»nzoxy-11tHndano^-(4^«e«w«y6^ 
2Sa 7.8.<flmed»xyt>en20fu«-2K<^n»thox/b«nzrt 
zaa. 6.8^ilrne«iox,n»th<»*benzofuto-1,3^lto^ 

Th. <!«.*««, th. Cl.«-... complex A«.y In Tab.. A, below, .how. th. 
rewlv *,po.»me»» TVp~ I and II Inhlbtoiy acUvfty Ih. confounds of 

Hsteng. Y. 0. iasLSm, 2e0:1.8«.14878 (1985). oo.a«^ we.. w«. 
.n Vivo antl-tumo, actMty of topol.om.ra.. .nh.b«o« .n anima. model, of 
Zi^r. e.g.. oamptothaoln and tt. ana.09.. Se. Hs.ang et a... SSDSSI 
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Research. 49:4385-4389 (1989) and Jaxel et al.. Cancer Research. 49:1465- 
1469 (1989). In this assay compounds exhibiting no observable inhibitory 
activity at concentrations of greater than about 60 ng/mL (indicated by "•" in 
table A, below) are considered to be of no practical value as topoisomerase 
6 inhibitors. Those compounds which exhibit observable activity in the 
concentration range of from about 12 (ig/mL to about 60 jig/mL (-+" in table A) 
are considered weakly active to moderately active, while those active In the 
range of from about 3 ^g/mL to about 12 ixg/mL ("++' in table A) are 
moderately active. Compounds active at concentrations less than 3 jig/mL 
10 ('+++" in table A) are considered to be strongly active topoisomerase 
inhibitors. Certain compounds of formula (I). compounds 1 and 10, Inhibit 
both Type I and Type 11 topoisomerase. 



TABLE A 

15 ToDoisomeraae Inhibito fv Activitv of 

Compounds of Formula fl) in the aeav abte Complex Assay 
ComrxMjnd Number Jopo I TopoH 

++ 





1 


+++ 




2 


+ 


20 


3 


+++ 




4 






5 


++ 




6 






7 




25 


8a 


++ 




8b 


+++ 




9 





25 



30 
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rnm pound Number l2B2i 

10 
11 

12 

5 13 
14b 
15b 
16b 
17 

10 18 
19 
20 
21 
22 

15 23 
24 
25 
26 
27 

20 28 



pasLgL. p-Krea.. U»ynx. lung, bone. ^ 

ome, unna-y «.sua». aye. bmin and cenBai neo»u. „s«n,. *yrold and o*er 
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endocrine gland, ieukemias (lymphocytic, granulocytic, monocytic), Hodgkin's 
disease, non-Hodgkin's lymphomas, multiple myeloma, etc. Herein the terms 
tumor", "cancer* and "cancerous growths" are used synonymously. 

5 The amount of compound of formula (I) required to be effective as an 
antitumor agent will, of course, vary with the individual mammal being treated 
and is ultimately at the discretion of the medical or veterinary practitioner. The 
factors to be considered include the condition being treated, the route of 
administration, the nature of the formulation, the mammal's body weight, 

10 surface area, age and general condition, and the particular compound to be 
administered. However, a suitable effective antitumor dose Is In^the range of 
about 0.1 to about 200 mg/kg body \welght per day, preferably In the range of 
about 1 to about 100 mg/kg per day. The total dally dose may be given as a 
single dose, multiple doses, e.g., two to sbc times per day, or by intravenous 

15 Infusion for a selected duration. Dosages above or below the range dted 
above are within the scope of the present invention and may be administered 
to the individual patient if desired and necessary. 

For example, for a 75 kg mammal, a dose range would be about 75 to about 
20 7500 mg per day, and a typical dose would be about 800 mg per day. If 
discrete multiple doses are Indicated, treatment might typically be 200 mg of a 
compound of formula 0) given 4 times per day. 

Formulations of the present invention, for medical use, comprise an active 
25 compound, i.e., a compound of fonnula (I), together with an acceptable carrier 
therefor and optionally other therapeutically active ingredients. The carrier 
must be phannaceutically acceptable In the sense of being compatible with the 
other ingredients of the formulation and not deleterious to the recipient thereof. 



PCT/US92/046I1 

WO 92/21661 

The pre^nt «v.«ico. U,.r.,o«. iu^T^ » pham-aceuSca. .crn,«laU<« 
acceptable carrier thereof. 

, The fonnulaacns inCude mose suitable .0, oral. reCa. or parenteral W 
IlUneous. ■n.ramuscu.ar and Intravencu,, adminis.ra«on. Pre,erre. are 
mose suitable (or oral or parenteral adirtnistranoa 

TM .ormu-lon. -»y conv*^ b. prea-ned ^ un* do..,, .o^^^ 

h„ anv ol the methods well known In the art o( pharmaor. All 

liquid. e.S., . syn*. •"•'»*.«• *^ 
A.,b«m..b.mad.byconH«s.ionoc.n.«U.9.op«on.«y»Hhon.oc^^ 

^^^^X-^- C-P-'*- tablets may be p«pa«d by con.p.^9 
« r7S^n«oWn.«,.««v..o,npoundln..e..«ow.g.or™^^^^^ 
Uo,,r.nu.e..op«on..vn^w^a..s^,^^^ 

tablet, may be mad. by moldlna In . suitable machine, a mbclore 
p«w*«d acav. eompound with any suitable earner. 



30 
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A syrup or suspension may be made by adding the active compound to a 
concentrated, aqueous solution of a sugar, e.g., sucrose, to which may also be 
added any accessory ingredients. Such accessory ingredient(s) may include 
flavoring, an agent to retard crystallization of the sugar or an agent to increase 
5 the solubility of any other ingredient, e.g.. as a polyhydric alcohol, for example, 
glycerol or sorbitol. 

Formulations for rectal or vaginal administration may be presented as a 
suppository with a conventional carrier, e.g.. cocoa butter or Witepsol S55 
10 (trademark of Dynamite Nobel Chemical. Qemnany. for a suppository base). 

Formulations suitable for parenteral administration conveniently comprise a 
sterile aqueous preparation of the active compound which is preferably 
isotonic with the blood of the recipient Such formulations suitably comprise a 

,6 solution or suspension of a pharmaceutically and pharmacologically 
acceptable add addition salt of a compound of the formula (I) that is isotonic 
with the blood of the redpient. Thus, such formulations may conveniently 
contain distilled water. 5% dextrose in distilled water or saline and a 
pharmaceutically and pharmacologically acceptable add addition salt of a 

20 compound of the formula (I) that has an appropriate solubility in these 
soh/ents. for example the hydrochloride, isethlonate and methanesulfonate 
saiu. preferably the latter. Useful formulations also comprise concentrated 
solutions or soHds containing the compound of fomiula (I) which upon dilution 
with an tppfoprttfe solvent give a solution suitable for parental administraUon 

25 above. 

in addition to the aforementioned ingredients, the fomtulatlons of this im^ention 
may further indude one or more optional accessory lngredlent(s) utilized in the 
art of pharmaceutical formulations, e.g., diluents, buffers, flavoring agents. 
30 binders, surface active agents, thickeners, lubricants, suspending agents, 
preservatives (induding antioxidants) and the like. 



wo 92/21661 



PCT/US92/046n 



10 



15 



20 



25 



30 



-16- 
EXAMPLES 



The followlng.examples illustrate aspects of this invention but should not be 
construed as limitations. The symbols and conventions used in these 
examples are consistent with those used in the contemporary chemical 
literature, for example, the Journal of the American Chemical Society, 

Imlnolmethyl].1.3^en20dioxol.5.amine (512 mg. 1 mmoO In ethanol (4 mg 
and 2N sodium hydroxide (1 mU. The reaction mbctur. Is heated at reflux 
(about lOOOC) for 16 hrs. Upon cooling the reaction product is dlssolved.ln 
methylene chloride (200 mg and extracted with a saturated sodium chloride 
solution (200 mg. The organic layerls dried with a rotatory evaporator. The 
resulting residue Is chromatographed on silica gel with 2:3 ethyl acetate / 
hexanes to yield 8^ethoxy.10ld.l.3-<lloxoloI4.5^indeno(1.2.a^^^ 

mg, 67.4% of theory). 

1H^ NMR (COaS): 6 3.93 (s. 3H); 3.97 (s. 2H): 6.14 (s. 2H); 7.16-7.05 (m. 
3H); 7.50 (a, 1H); 7.99 (s. IH); 8.15 (d. 1H). 
High Resolution Exact Mass: (for 8^13^03) 
Cala- 292.0974 
Fbund- 292.0983 

gxamDle2 

using th. p«)c«lu« ot Bcampl. 1 . 4,S.Wrim«h<»yln<ten.1*™ (1.10 mg. 4.8 
mmoD i. reacted wHh 6n(4^nethylphenyl)lmlnolmethylI-l.3-ben»>dloxol.8- 
emlne (1.22 s. 4.8 mmol) to yields 7.8.9-trimethoxy-10!i.1,3^oxoloI4.5- 
gllndeno(1,2-Hqulnolln9 (0.84 mg, 49.9% ot*eo<y)- 



wo 92/21661 PCr/US92/046n 

-17- 

Ih.300 NMR (CDCI3): 6 3.94 (s. 2H): 3.99 (s, 3H): 4.06 (s. 3H): 4.09 (s. 3H): 
6.15 (s, 3H); 7.12 (s. 1H): 7.56 (s. 1H); 7.56 (s. 1H): 8.03 (s. 1H). 
Bomental analysis: (for C20H17NO5) 



Found: 
Calculated: 



%c 


%H 


%N 


68.22 


4.87 


4.09 


68.37 


4.88 


3.99 



Example 3 

10 7 B-CHmethoxv-i QH-l .3.dtoxolof 4S-fliindenof 1 ■2-blqutnoHne (Compound 9) 

Using the procedure of Example 1, 5,6-dlmethoxyindan-1-one (192 mg, 1 

mmol) is reacted with e[[(4.methylphenyl)lmlnolmethyn-1.3.benzodioxdt-5. 

amine (255 mg. 1 mmol) to yields 7.8-dimethoxy.10H-1.3-dloxolol4.5- 

g]indeno[1 ,2-b]quinollne (260 mg, 81 % of theory). 
15 ^H-3Q0 NMR (CDOg): 6 3.92 (8, 2H); 4.02 (8, 3H); 4.09 (a, 3H); 6.14 (s, 2H); 

7.11 (s, 1H); 7.14 (s, 1H); 7.51 (8, IH); 7.73 (s, 1H); 8.00 (s. 1H). 

High Resolution Exact Mass: (for C^9Hi5N04) 

Calc. » 322.1079 

Found « 322.1094 

20 

Example 4 

7J^Athow-iOH.1.3-dtoxQtor4.5-Qlinde nori.2.blauinoline (Compound 4) 
Using the procedure of Example 1. 6-methoxylndan.lK)ne (162 mg, 1 mmoO Is 
reacted with 6n(4-methylphenyOlmlno]methyn-1,3-benzo<lloxol.5-amlne (255 
25 mg, 1 mmoO to yields Tnnethoxy-ioa-l .3-dloxoloC4.5-fl!ln<leno(1 .2^inofine 
(130 mg, 44.6% of theory). 

^H-30Q NMR (CDCIg): b 3.94 (s. 2H): 4.00 (s. 3H); 6.15 (8, 2H); 7,07 (dd, J - 
8.3, 2.6 hz, IH): 7.13 (8, IH); 7.51 (d, J « 8.3 hz. IH); 7.54 (s, IH); 7.76 (d. J = 
2.44 hz, IH); 8.05(8, IH). 
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High Resolution Exact Mass: (for C18H13NO3) 
Calc- 282.0974 
Found B 292.0998 
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. Example 5 

7 , Q.n^methoxY-ft-hvd^ow.10H - ^^»-H^nvoln^4■5.Q^indenof1.2•blqui^o^ine 

fComoound 5) 

(A) Using the procedure of Example 1. 4,6.dlmethoxy-5- 
methoxymethoxylndan.lK)ne (100 mg. 0.4 mmoO Is reacted with 6[[(4^nethyl- 
, pheny0imlnolmethyll.1.3^en2odloxol-5.amlne (101 mg. 0.4 mmoO to yields 
7.9-dlmethoxy^-methoxymethoxy-1 oa-1 .3-dloxoloI4.5-s]lndeno[1 .2- 
bjqulnollne (120 mg. 79% of theory). This material was used directly In part 

i (B) The product of part (A) (120 mg. 0.31 mmoO. tetrahydrofutan (5 mU and 
2N HCI (5 mL) are heated at reflux (about aO^'C) for about 16 Hrs. After 
cooOng to room temperature, the reaction mixture Is washed with about 50 mL 
saturated aqueous sodium bicarbonate and the organic layer separated and 
dried over anhydrous magnesium sulfate. The anhydrous magnesium sulfate 

) is removed by filtration and the organic solution is concentrated on a rotory 
evaporator to a thick residue. This residue is chromatographed (silica gel 
eluded with 70% ethyl acetate/ 30% hexane) to yield 7.9-DImethoxy^. 
hydioxy^1Qa-1.3^1ioxDlo[4.5^lndenoI1.2*lqulnollne (41 mg. 39% of theory). 
IH-300 NMR (COCI3): « 3.98 (s, 2H); 4.09 (s. 3H): 4.1 1 (s, 3H); 5.91 (s. 1H); 

5 6.14(a.2H):7.12(8,1H);7.50(s.1H);7.55(8.1H):8.02(s.lH). 

High RewjhJtion Bead IWIass: (for Ci9H^3N04) 
Calc •388.1029 
Found a 388.1034 
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Examole 6 

6.7-f1.4-Dioxano^-10H-1 ■3-dioxolor4.5^1indenof1 .2 -b1ouindine ^Compound 6) 
Using the procedure of Example 1, 6,7-(1 ,4.dioxano)lndan-1 -one (115 mg, 
0.61 mmol) Is reacted with 6[[(4-methylphenyl)lmlno]methyq.1,3-benzodioxol. 
5-amine (154 mg. 0.61 mmol) to yields 6.7-(1.4-dioxano)-10H-1.3-dioxolo[4.5- 
g]indenoI1,2-aqulnoline (89 mg, 46% of theory). 

1h.30O NMR (CCXJIa): 6 3.95 (s. 2H); 4.42 (m. 2H); 4.63 (m. 2H); 6.14 (s, 2H): 
7.01 (d. IH); 7.08 (d, 1H); 7,09 (s, 1H); 7.59 (s, 1H); 8.02 (s, 1H). 
High Resolution Exact Mass: (for Ci9H^3N04) 
Calc « 320.0923 
Found - 320.0947 



ExamDle7 

7.8M .4-Dioxafv>^»i OH-1 .3wjlox Qtof4.s<i1lndenQri .2^1001001^0 (Compound 7 
Using the procedure of Example 1. 5,6.(1 ,4^oxano)lndan-1 -one (191 mg. 1 
mmol) is reacted with 6II(4.methylphenyl)lmlnolmethyll-1,3-benzodioxol-5- 
amine (254 mg, 1 mmol) to yields 7,8-(1,4.dloxano).10H.1,3.dloxoloI4.5. 
g|lndeno[1.2-b]qulnollne (205 mg. 64% of theory). 

lH-300 NMR (CDCI3): 6 3.89 («. 2H); 4.36 (s. 4H); 6.14 (s. 2H); 7.09 (s. 2H): 

7.50 (s. IH); 7.73 (s. IH); 7.98 («, IH). 

High Resolution Exact Mass: (ftw C^9Hi3N04) 

Calc. « 320.0923 

Found -320.0916 

ExamdeS 

7.Hvdroxv-8-m«thQXv«10H- 1 .a.dloxolof4.S-qVndenoM.2-blqulnollne 
rCompoundS) 

(A) Using the procedure of Example 1, 5wnethoxy-6wtiethoxymethoxylndan.1- 
one (452 mg, 2.03 mmol) is reacted wHh 6[I(4-methy!phenyOlminolmethyq.1,3- 
benzodloxol-S-amlne (517 mg, 2.03 mmol) to yields 7-methoxymethoxy-8- 
methoxy.10H-1,3-dioxolo(4.5.g]indenol1.2-b]quinollne. This material Is used 
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directly In part (B) without further Isolation or purification except for the few 
nungnmw need for NMR and mass spectral studies. 

NMR (acetone 6d): 6 3.76 (s. 3H); 4.14 (s. 2H); 4.16 (s. 3H). 5.54 s. 
2H); 6.40 (s. 2H); 7.44 (s. 1H): 7.51 (s. 1H); 7.58 (s. 1H); 8.30 (s. 1H); 8.33 (s. 

5 1H). 

Nominal Mass: 
m+ 1 -352 

(B) The produc .f part (A). .o«hydrotu«n (10 n,U «d 2N HC. (10 «» 
,0 h....d .t r.flux (.bout 80»C) .or .bout 16 Hr,. Attor eooUng to ,ooa. 
,.mp.r.tur.. 0.. re..lon mlxwr. w«hed with *ou. 50 mL s..ur...d 
sodi™ bio»bon«. «.d th. o.g«rtc l.y.r ..p««ed «kI drted o«r 
^™us m.gneslum su«.t.. TH. »*/drou. m«n«(um ^ I. ™m»v^ 

b,fl«r«ion««ith.o,9«*"»-'onl. «" ' '^^^II^TTJ! 

u .thlc*r«ldu..ThI.r«ldu.l.eh«m«.gr.ph«l(-«c.fl--ud«.'^^^ 

«*«.f30» h««») to yield 7*yd«.V*m.tho:v-10H-1.M««ol«t4.5- 
gIi„dMK,I1^^1qulno8ne (41 mg, 39* oftheoty). , ^, 

'H-300 NMR (d* OMSO): 6 3.97 (s, SH): 6.29 (s. 2H): 7.32 (s. 1H): 7.43 (s, 
1H): 7.48 (fc 1H); 7.49 (., 1H)! 8i4 (^ 1H)i 9.36 (». 1H). 
20 HiBhBMolullbnB(actMass:9orCieHi3N04) 
Cdc- 308.0923 
|:Aund • 308.0933 
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Cf~'T'pl«9 

f C ompound 9^ 

SWh. procedure o. Example 1. 6-(3-N.phtt...lmid.pr.poxy)-8- 
methoxy.,u.«-l-n. (366 m. 1 --oO 1. rioted with 6a(4^..hylph^)- 

Wnolmrt,yll-1.3-b««o*»»'-S-«"'~ ' " ,T 

30 phth.llWpoxy)*metho«y-10U.1^-dI«<oM4.S^'nd«''Hl.2-H^^^ 

(268 mg. 54.2% of theory). 
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1H.300 NMR (CDCI3): 6 2.35 (m, 2H): 3.83 (s. 3H); 3.89 (s. 2H); 4.01 (t. J = 
6.83 hz. 2H): 4.31 (t. J - 6.23 hz. 2H); 6.14 (s. 2H): 7.07 (s. 1 H); 7.10 (s. 1 H): 

7.49 (s, 1H); 7.69 (s. 1H); 7.73 (d, J = 5.37 hz. 1 H); 7.75 (d, J - 5.62 hz, 1H): 
7.87 (d. J = 5.62 hz. 1H): 7.89 (d. J = 5.37 hz. 1H); 7.98 (s, 1H). 

Nominal Mass: 
m + 1 = 495 

(B) The product of part (A) (50 mg, 0.1 mmol), andydrous ethanol (5 mL) and 
anhydrous hydrazine (0.2 mL) are heated at about 50^C under nitrogen for 
about 16 Hrs, The reaction Is then cooled to about O^C. filtered and the 
residue washed with anhydrous ethanol (at about O^C), The residue is 
triturated with minimal methylene chloride. To the resulting methylene chloride 
solution is added hexane until a solid is precipitated. This solid is recoved by 
filtration and dried, in vacuo, at ambient temperature to yield 7-{2- 
amlnopropoxy)-8-methoxy-1 OH-1 .3^ioxolo(4.5^lndeno[1 .2.blqulnoline (28.9 
mg.79.4%oftheoiy). 

IH-300 NMR (CDCL3): 6 2.10 (m. 2H); 3.01 (t. J = 6.72 hz, 2H); 3.91 (s, 2H): 
3.99 (s. 3H); 4.32 (t, J « 6.35 hz. 2H); 6.14 (s. 2H); 7.11 (s, 1H); 7.13 (s, 1H); 

7.50 (s. 1H); 7.76 (s, 1H); 7.99 (s, 1H). 

High Resolution Exact Mass: (for C2iH2oN204) 
Calc. « 365.1501 
Founds 365.1466 

Example 10 

7.<g-H^rdfoxve^hQxv\-fl^ethox v -1QH-1.3^ioxo^o^4.5-q^^nd^por1 ■ 2-b1q^i^o^ne 

fComoound 10V 

Using the procedure of Example 1, 5.methoxy-6-(2-hydroxyothoxy)indan-1- 
one (222 mg, 1 mmol) is reacted with 6n(4-methylphenyOlmino]methyl].l,3- 
benzodloxol-5.amlne (255 mg, 1 mmol) to yields 7.(2-hydroxyethoxy).8. 
methoxy.10H.1.3-dloxolo(4.5-g]lndeno[1,2-blquinollne (239 mg, 68% of 

theory). 
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lH.300 NMR (CDCI3): 6 2.61 (t. J«S.85 hz. 1H); 3.93 (s. 2H); 4.00 (s. 3H): 
4.05 (m. 2H); 4.34 (t. J=4.64 hz. 2H): 6.14 (s. 2H); 7.11 (s. 1H): 7.15 (s. 1H); 
7.50 (s, 1H); 7.78 (8, 1H); 8.00 (s, 1H). 
High Resolution Exact Mass: (for C20H17NO5) 
5 Calc. = 352.1185 
Found a 352.1195 



juinollne 



} fCr9^nound11) 

(A) Using the procedure of Example 1 . 4^>en20xy-5Hnethoxylndan.1^e (mg. 
2 mmoO 18 reacted with 6(I(4^ethylphenyOInilnolinethyH.1.3-benzodloxol^. 
amine (510 mg. 2 mmoO to yields 8-mthoxy.9^droxy-10ti-1.3^i<«otoI4.5- 
gnndeno[1,2.aquinollne (308 mg. 38.7% of theory) which is used as a starting 

s material for part (B). 

(B) The product of part (A) (302 mg. 0.76 mmol). anhydrous ethyl acetate (30 
mg. anhydrous tetrahydrofuran (8 mU and 10% palladium on carbon (0.35 g) 
are shaken in a sealed bottle containing hydrogen at 1 atm. at ambient 

3 temperature for about 2 hrs. The reaction is then filtered through a pad of 
diatomaceous earth filter aid. The solvent is removed by reduced pressure 
evaporation to yield a solid residue. This residue is dissolved In minimal 
methylene chlodde and hexane is added to predpltate 8^nethoxy.9^iydra^^ 

1()tl.1,3.dtoxoloC4.5-gJlndeno[1.2-blqulnollne (220 mg. 94% of theory). 
5 ^IMOO NMR (COCI3): a 3.98 (s. 2H); 4.01 (s, 3H): 6.95 (8, 1H); 8.14 (8. 2H); 
7.06 (d. 7^06 hz. 1H); 7.11 (s. 1H); 7.51 (s. 1H); 7.78 (d. j-8.3 hZ. 1H): 8,04 
(8,1H). 
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High Resolution Exact Mass: (for C18H13NO4) 
CaJc. » 308.0923 
Found « 308. 0945 



Example 12 

/4-M7.f2(SHV3.4-Dihvdro-3.oxvfuranon0 l-a.methoxv>1OH.1.3-d»oxolof4.5- 
q)indenof1.2-blQuinoline ^Compound 12) 

Using the procedure of Example 1. 5-methoxy.6.l2(5H)-3,4.dihydro-3- 
oxyfuranone]lndan.1-one (262 mg, 1 mmol) Is reacted with 6[[(4-methyl- 
phenyOiminolmethyn-1.3-benzodloxo|.5.amlne (255 mg. mmoD to yields (+/- 
)7-[2(5H)-3,4-dlhydro-3-oxyfuranone}-1 Oti-1 ,3-dloxolo(4,5-a]indenol1 ,2- 
b]quino«ne (1 06 mg, 27% of theory). 

Ih-300 NMR (CDCI3): 62.61 (m, 1H); 2.86 (m, IH); 3.93 (s, 2H); 4.00 (s. 3H); 
4.41 (m. IH); 4.61 (m, IH); 5.19 (t, 1-8.06 hz, IH); 6.14 (s, 2H); 7.10 (s, IH); 
7.17 (8. IH): 7.48 (s. 1H); 7.85 (s, IH); 8.00 (s. IH). 
High Resolution Exact Mass: (fbr C22H1 7NO7) 
Calc. -392.1134 
Found a 392.1151 

Example 13 

7^.Methvlcarbpmovi^^ethoxv .i 9H.1 ■a.dioxotor4.5-Qllndenori .2^1quinollne 
^Compound 13) 

Compound 8, prepared In Example 8. (308 mg. 1 mmoO, anhydrous methylene 
chloride (5 mL). 4-dimethylamlno pyridine (489 mg. 4 mmol) and methyl 
Isocyanate (171 mg. 0.18 mmoO are stirred at about O^C under a dry nitrogen 
atmosphere for about an hour. The reaction is allowed to cool to ambient 
temperature. Stirring is continued for about 16 hrs. while maintaining the 
nitrogen atmosphere. The solvent Is then removed by reduced pressure 
evaporation to give a solid residue. This residue Is chromatographed (silica 
gel eluded with ethyl acetate) to yield 7-n-Methylcarbamoyi^^nethoxy.101+ 
1 .3-dioxoloI4,5-gllndeno{1 ,2-b]quinoline. 
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NMR (DMSO D% 6 2.26 (s. 3H); 3.62 (s. 5H); 5.94 (s. 2H): 6.97 (s. 
1H): 7.09 (8. 1H);7.14 (s. 1H): 7.15 (s. 1H): 7.89 (s. 1H); 9.00 (s. 1H). 



gyflm ple14 

5 , u..K....a.^..h.>vn.-"-Y-'""-' 1.nllnd«nof1,i^-b1q»l"o"Pe 
j^rnm pQund 14a) and /-Methoxv-S- 
f^^^,i«^nnfl (nompound 14b) 



[lindenof1,2- 



m using lh« pKWKlure of Example 1. 5^««hoxy.*™etri<»yn»thox)nndan-1- 
,0 on.(1000 m8.«mm«OI«.««*«l«*8B(4^n*lv*h.nyOWrK,]m^^ 
b.nzodloxo|.5-a,nlne (1144 mj, 4.5 mmol) to yl.ld. T-M.thoxy-S- 
m.thoxym.thox,.10H-1.3-<floxolot4*glin<l«<o(1.2-H<luino«n9 (400 mg. 25% 

of theory)* 

iH^OO NMR (000.3): « 3.53 (». 3H); 3.84 (s, 2H); 4.01 (., 3H): 5.29 (.. 2H): 
„ aor {.. 2H): 7.04 (.. IH); 7.3S (.. 1H): 7.44 (.. 1H): 7.69 (.. 1H): 7.94 (* 1H). 
Nominal Mass: 
m/e « 351 

(aTh,produc.ofp«t(*) (80nH,Oi3mmoO isrt™<wl*«rt<fc»^ 
» (p.43na,5.6n,moOandn»thy.en.cNodd.(1mUa.amblenttemp«aturefor 

•bout 18 hour.. The r..etton I. th.n qu.nch«l with .atur.t.d sodium 
blcart«o«. solution (rt»ut 10 mV,. ».d oxlraced with othyi actat. (3x10 
mU. TM oomwn** l^ed ovar arhydrous sodium sulfate. 

mnO and «rtpp*» of solvent by reduoed pressure evaporation to yield 7- 
25 melhop»«*ydroxy-10H-1.3^fioxoloI4.5^||indenop^4aquinollne(56mg.^ 

of tfMor^ 

iH^OO NMR (CDCL3): 6 3.84 (s. 2H): 4.01 (8. 3H); 6.08 (a. 2H); 6.21 (brs. 
IH): 7.05 (s. IH); 7.11 (8. 1H): 7.45 (s. 1H): 7.67 (s. 1H); 7.93 (s. IH). 
Nominal Mass: 
30 m/e « 307 
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Qemental analysis: (for C18N13N1O4) 

%C %H %N 
Found: ' 68.42 4.88 4.04 

Calculated: 68.37 4.88 3.99 

5 



Example 15 

7 , q-DifnethoxvmethQxv.10H>1.3- dioxolor4.5-o1indenori.2»b]quinoline 
(<;i^moound ISa^ and 7.8.dlhvdrQ xv.10H-1.3-diQxolcr4.S>q1indenori.2' 

10 blouinollne ^Compound 15b> 

(A) Using the procedure of Example 1, 5,6-dlmethoxymethoxyindan.l-one 
(504 mg, 2 mmol) is reacted wHh 6[I(4-methylphenyOlminolmethyll.1,3^enzo- 
dioxol-5-amine (508 mg, 2 mmol) to yields 7,8-<limethoxymethoxy.10H-1.3- 
dloxolo{4,5-g]indeno[1 ,2-blquinollne (307 mg. 40% of theory). 

16 lH-300 NMR (CDOg): 6 3.53 (s. 3H): 3.54 (a, 3H): 3.85 (8, 2H): 5.30 (s. 2H); 
5.35 (s, 2H): 6.07 (8, 2H): 7.03 (s, 1H); 7.35 (s, 1H); 7.43 (8. 1H); 7.92 (s. 2H). 
Nominal Mass: 
m/e B 381 

20 (B> The product of part (A) (307 mg. 0.8 mmol) was hydrolyzed by the 
procedure of Example 14 (B) using proportionate amounts of the other 
reagents to yield 7,8-dlhydroxy-10H-1,3-dloxolo[4.5-alindeno(1,2-blquinoUne 

(6.7 mg. 3% of theory). 

NMR (d® DMSO): 6 3.81 (s. 2H); 6.18 (s, 2H); 7.00 (s, 1H): 7.34 (8. 
25 1 H): 7.36 (a. 1 H): 7.39 (8, 1 H): 8.1 4 (s. 1 H): 9.31 (brs. 1 H); 9.50 (brs. 1 H). 

Nominal Mass: 
m/e s 293 
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,nvY.inH.i a^ioy ^t^fA ^^Tindenon P.h1ntitnonne (Compound 
rHrnvY.iOH.i.3-dtc--'^r^,'^-"^^"d«"of1 P-hlquinoline (Compound 



-Metho: 
16a^ and 

5 (A) Using the procedure of Example 1 . S-methoxymethoxylndan-l -one (327 

mg. 1 .7 mmol) is reacted with 6tt(4-methylphenyl)lmlnolmethyll-1 .S-benzo- 

dioxol-S-amlne (432 mg. 1.7 mmol) to yields 8.methoxymethoxy.10H.1,3. 

dioxolo[4.5^lndeno[1,2*lquinollne (86.3 mg. 15% of theoiy). 

lH-300 NMR (CDCI3): a 3.49 (s. 3H): 3.89 (8. 2H); 5.23 (s. 2H); 6.06 (s. 2H); 
10 7.02 (s. 1H): 7.11 (d. J.8.5 hz. 1H): 7.22 (s. 1H): 7.43 (s. 1H): 7.92 (s. 1H); 

7.06(d,i-8.5H2,1H). 

Nominal Mass: 

m/ee321 



15 (B)TTtepioductofpart(/^(25mg.0.8Mmol)wa»hydrolyzedl,ytheprocedure 

of Example 14 (B) using proportionate amounts of the other reagents to yield 
84iydroxy.10H.1.3-dloxolo[4.5^lndenol1.2.blqulnollne (5.5 mg. 25% of 

ItMOO NMB (<l6 DMSO): « 3.91 («. 2H): 6.17 (». 2H): 6.85 (d, j.8.0 Hz. 1H): 
» 7M (.. 1«: 7.32 1H): 7.35 (s, 1H): 7.82 (d, Hz. 1H): 8.13 (s, 1H). 
Nominal Mass: 

Pvflm pl«s17-29 

25 Theat«*QmatarialsfbrExamples17.29amthecompoundsof(bm»ula(IIA) 
and tbrmula CHA) where In xl. X^a. x^, and r1« - R^ are as defined for 
fbmiuia(IA) 
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("A) (IMA) 



g yamde 17 

9,a.ni> pAfhQw.11H-{ndftnQ4^.chlofo-f1 -2-blquino«ne (Compound 17) 
This compound is prepared by the procedure of Example 1 except that an 
5 equivalent amount of the compound of formula (IllA), wherein Z Is CH2: R 
and R^a are methoxy; and R^^ and R^^ are hydrogen, is used in place of 5- 
methoxyindan-l -one and an equivalent amount of the compound of formula 
(IIA) wherein X^a is chloro, and and X^ are hydrogen is used In place of 
6[[(4.methylphenyl)lminolmethyq-1.3.benzodloxol-5-amine to yield 2.3-di- 

1 0 methoxy-1 IH-indeno-S-chloro-ll .2.b]qulnollne (24 % of theory). 

Ih-300 NMR (C0Cl3):6 3.92 (s, 2H); 3.96 (s. 3H): 4.02 (s, 3H); 7.08 (s, IH); 

7.57 (dd. J-2.2. 9.04 hz 1H); 7.69 (s. IH); 7.75 (d. J-2.2hz IH); 7.99 (s. IN); 

8.04 (d, J»9.041H). 

Nominal Mass: 
15 m/e = 311 

Example 18 

2.3«DlmethQxv-1 lH-lndenQ.f1 .2-blQuino "n-ft-Ql (Compound 
(A) The same procedure as Example 5 (A) 1= used except that an equivalent 
20 amount of the compound of formula (IllA), wherein Z is CHg; R^a and r3« are 
methoxy; and R^® and R^ are hydrogen, is used in place of 4.6-dlmethoxy-5. 
methoxymethoxyindan-l-one and an equivalent amount of the compound of 
fomiula (IIA) wherein X^a is 4.methoxybenzoxy, and X^ and X^ are hydrogen 
Is used in place of 6tt(4-methylphenyOlminolmethyll.1.3^enzodloxol.5^lne 
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to yield 2,3-dlmethoxy.l 1 HHndeno-8-(4-methoxybenzoxy).(1 .2-b]qulnoline. 
This material was used directiy in part (B). 
Nominal Mass: 
m/e«413 

(B) The procedure of Example 14 (B) is used to remove the hydroxy protecting 
group. i.e., 4^ethoxybenryl. from the product of part (A) above and to yield 
2,3-dimethoxy.11il-«n<l«ho-[1.2-aq"'n«'in-8-o' of theory). 
Ih^O NMR (d6 DMS0):6 3.85 (s, 3H): 3.89 (s. 3H): 3.92 (s, 2H): 7.14 (d. 
J-2.69 hz. 1H); 7.23 (dd. J-2.69. 9.03 h2,1H); 7.27 (s. IH); 7.52 (s, 1H); 7.87 
(d, J-9.03 hz, 1 H); 8.12 (8, 1 H) 

Elemental analysis: ^rC^s^lS^^s) 

%C %H %N 

Found: 73.48 5.17 4.77 

Calculated: 75.70 5.16 4.78 

Example 19 

Bthoxy.ilHjndeno^.m^thQwJ1.2^)^ ^iitnQlln-7^l fComoound 19) 

(A) The same procedure as Example 5 (A) except is used that an equivalent 
amount of the compound of formula Ql\fi), wherein Z Is CHg; and r3« are 
methoxy; and and are hydrogen. Is used In place of 4.6^methoxy-5. 
methoxymethoxylndan-1 -om and an equivalent amount of the compound of 
fonnula (IIA). wherein Is hydrogen, Is methoxy. and Is 4^ethoxy. 
benzoxy. Is used In place of 6tt(4-methylphenyOlmlnolmethya-1,3-benzodloxol- 
S-amine to yield a3Kllmethoxy-1 1 ti^ndeno-7.(4Hiiethoxybenzoxy)^ethoxy- 
[1 .2-g|qulnoikw (mp, 216-21 ePQ. TWs material was used directly In part (B). 
FAB m 4 1-444 

(B) The procedure of Example 1 4 (B) Is used to remove the hydroxy protecting 
group. Le., 4^nethoxyben2yl, from the product of part (A) above and to yield 
2,3^6thoxy-11ti.|ndeno.8Hnethoxy.{1.2-aquinolln.7.ol (19%of theoiy). 
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Ih.300 NMR (CDCl3):6 3.87 (s. 2H): 3.96 (s. 3H); 4.01 (s, 3H): 4.02 (s. 3H); 
7.05 (d. J=6.4 hz.2H); 7.61 (s, 1 H): 7.72 (s, 1 H); 7.95 (s.1 H) 
Nominal Mass: 
m/e » 323 



Example 20 

o,.- <.pihYdrQ»/.11H.lnd6 na.ri.2^lQtjino»n-?-Ql rCompound 20> 

(A) The same procedure as Example 5 (A) is used except that an equivalem 

10 amount of the compound of formula (IIIA). wherein Z is CHg; R^a and r3« are 
benzy; and and R^ are hydrogen, Is used In place of 4,6-dlmethoxy5- 
methoxymethoxylndan-1-one and an equivalent amount of the compound of 
formula (IIA). wherein and are hydrogen and X^a is 4.methoxybenzoxy, 
is used In place of ea(4-methylphenyl)lmino]methyn-1.3-benzodioxol-5^ine 

15 to yield 2,3^lbenzoxy.11 H-lndeno-8-(4-m0thoxybonzoxy)-[1 .2.felqulnollne. 
This material was used directly in pait (B). 
Nominal Mass: 
m/e » 473 

20 (B) The procedure of Example 14 (B) Is used to remove the hydroxy protecting 
groups. 1.0., 4wnethoxybenzyl and benryl. from the product of part (A) above 
and to yield 2,3^hydroxy.1 1 H-indeno-I1 ,2*lquinolln^ (67% of theory). 
Ih^OO NMR (d^DMSO + D2O): § 3.96 (r, 2H): 7.16 (s. 1H); 7.43 (d. J-2.69 
hz,1H); 

26 7.55 (dd, J-2.e9, 9.04hz.1 H): 7.75 (s. 1H): 8.03 (d. J.9.04 hz.1H): 8,69 (8. 1 H) 
Nominal Mass: 
m/e s 265 
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Examole 21 

» Py^^^.^ ^AthQw-1lH-inrfflno.ri.24)lai ""?""'«-^ /nomoound 21) 
(/^ The same procedure as Example 5 (A) Is used except that an equivalent 
amount of the compound of fomiula (IIIA). wherein Z is CHg; R^^ is benzoxy; 
F^a is methoxy; and and are hydrogen, is used in place of 4.6-dl- 
methoxy.5.methoxymethoxylndan.l-one and an equivalent amount of the 
compound of formula (IIA). wherein and x3 are hydrogen and X « Is 4- 
methoxybenzoxy. is used In place of 6Il(4HnethylphenyOimlnolmethyO-1.3- 
benzodloxol-S-amlne to yield 2.benzoxy^ethoxy.11i!.indeno^4^ethoxy. 
benzoxy)-l1 ,2*lquinollne. This material was used directly in part {B). 

Nominal Mass: 
m/e«443 

(B) The procedure of Example 14 (B) is used to remove the hydroxy protecting 
groups, /.ft. 4^ethoxybenzyl and benryl. from the product of part (A) above 
and to yield 24iydroxy^^ethoxy.1ia-indeno.[l.2-bjquinolln.8^l (46% of 

theory). 
Nominal Mass: 
m/eB279 



Fxflinole 22 

■ 7J^a«hoxvWH i Y^<f«xv-iiM.^»rf<*nQ-^1 2-blq^ '^^ 

(A) The same procedure as Example 5 (A) is used except that an equivalent 
amounlof the compound of fbm,ula (lilA). wherein Z is CHg; Is methoxy; 
, F?* is benroxy; and R^* and R^ are hydrogen, is used in place of 4.6^1- 
methOxy-S-methoxymethoxylndan-l^ne and an equivalent amount of the 
compound of fbnnula (IIA). wherein X^ and X^ are hydrogen and X is 4- 
methoxybenzoxy. is used in place of 6tt(4^ethyiphenyOlminolmethy0.1.3. 
benzodloxoW^ine to yield 2Hnethoxy^-benzoxy.1 1 ti-lndeno^4^ethoxy. 
) ben20xy)41.2^quinollne. This material was used dIrecBy in part (B). 

Nominal Mass: 
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(B) The procedure of Example 14 (B) is used to remove the hydroxy protecting 
groups, /.e.. 4-methoxybenzyl and benzyl, from the product of pari (A) above 
and to yield 2-methoxy-3-hydroxy.11H-indeno-(1.2.yquinolin.8-ol ( % of 

theory). 

High ResoluUon Exact Mass: (for jH^ 3NO3) 

Calc.=280.0974 

Found«280.096d 



Example 23 

o.Mttthow.11H^ndeno«r i,g-b]fluinolln-ft-«t (qompound 23) 
(A) The same procedure as Example 5 (A) is used except that an equivalent 
amount of the compound of formula OMA), wherein Z is CHg: R^^ is methoxy: 
15 and R^^. R^®. and R*^ are hydrogen. Is used In place of 4.6-dlmethoxy5- 
methoxymethoxyindan-1-one and an equivalent amount of the compound of 
formula (IIA). wherein and are hydrogen and is 4^iiethoxybenzoxy, 
is used in place of 6a(4.methylphenyOlminoJmethyn-1.3*en2odioxo|.5-amine 
to yield 2^nethoxy.1imndeno-8-(4-methoxybenzoxy)H1.2-blquinoline. This 

20 material was used directly In part (B). 
Nominal Mass: 
m/e a 383 

B) The procedure of Example 14 (B) Is used to remove the hydroxy protecting 
25 group. Le., 44nettioxybenzyl. from the product of part (A) above and to yield 2- 
methoxy-11H-lndeno-[1,2-blqulnolln-8-ol. 
High Resolution Exact Mass: (for C17H13NO2) 
Calc.»264.1025 
Founds264.1036 

30 
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F«amole 24 

(A) Th. same pfoeedur. as Exampl. 5 (A) Is ussd sxcept that an equivalent 
amount of the compound of lonnute (IMA), wherein Z CH^. is l«nzox„; 
and R'a R*«. and R*" are hydrogen, is used In place of 4,6.dimethoxy-5. 
methoxymethoxyindan-1 ^ne and an equivalent amount of the compound o. 
tMmula (llA), wherein and are hydrogen «Ki X^^ Is 4Hnethoxyt«nzoxy, 
,s used in place of 6tt(4^«hylpl'enyO'minoImethyn-1.3*en«dioxol-5-emlne 
„ yield 24«n»xy.1ia-lndeno^-(4^ethoxyb««oxy).(1^-i!lqulnonne. This 
material was used directly in part (B). 

MominalMass: 
m/e-4S9 

«) T,» proo^lur. of B<««pta 1 4 (B) I. u,«l to remove *. hydroxy p«.t.««ng 
groups, /.a., 4Hnethoxyt»nzyl «rf benryl. from the product of part (A) at»v. 
and to yield a4iydro)(y-11htlndenoH1.2-aqulnoan-e^)l 

Nominal Mass: 
m/s-249 

| = «amnle25 

(A) same p^eadur, as Example S (A) Is «<cep. th« an equWent 
»„oant.» the eompound of fonnulaOIIA). wherein Z is OiB» and R are 

m«h«»i R<" «K"^ «• h^*^ •"»«"" " *-®^™'*°*!;. 

I, u,«I in place Of ett(4.nethylphenyOlmInolm«h,q-1,3*«mKlloxol^«*» 
to yield 7.8^methoxyb.nzofuro.2.(4^elhoxybeniyl)-p.2*|qulnolln.. TWa 
material was used dlieclly In part (B). 
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(B) The procedure of Example 14 (B) is used to remove the hydroxy protecting 

group. /.«., 4-methoxybenzyl, from the product of part (A) above and to yield 

7,8-dlmethoxybenzofuroI3,2-blquinolin-2-o) (67 % of theory). 

1h-300 NMR (d^ DMSO): 6 3.65 (s. 6H); 7.06 (m, 2H); 7.17 (s, IH); 7.4 (s, 

IH); 7.73 (d, J=8.5 hz IH); 8.01 (s. 1H); 9.74 (s. 1H) 

High Resolution Exact Mass: (for Ci7H^3N04) 

Calc. s 296.0923 

Found - 296.0926 

Example 26 

7.8.DimethoxvbenzofurO'l .3-dioxolof a,^»b]ouinoHne ^Compound 26) 
This compound Is prepared by the procedure of Example 1 except that an 
equivalent amount of the compound of formula (IIIA), wherein Z Is 0; and 
R^a are methoxy; and R^« and R^® are hydrogen, is used in place of 5- 
methoxylndan-1-one and an equivalent amount of the compound of formula 
(I I A) wifherein X^a together with X^a is methylenedioxy and X^ is hydrogen is 
used in place of 6II(4-methylphenyl)imlno]methyl]-1,3-benzodioxol.5-amine to 
yield 7.8-dimethoxybenzofuro-1.3-dIoxolo[3,2-6]quinoUne (47 % of theory). 
^H-SOO NMR (CDCl3):6 4.02 (s, 6H); 6.12 (s, 2H); 7.09 (s. IH); 7.15 (s, 1H): 
7.53 (a, IH): 7.72 (S, IH): 7.93 (s, IH) 

Examoie 27 

e-MethoxvbenzQfuro.1.3-diQxolor3.2^>]Q tt>nnlina (Compound 27) 
This compound Is prepared by the procedure of Example 1 except that an 
equivalent amoant of the compound of formula (IIIA), wherein Z Is 0: R^® is 
methoxy; and R'*^ R^a and 1^ are hydrogen, is used In place of S-methoxy- 
Indan-l-one and an equivalent amount of the compound of formula (IIA) 
wherein X^a together with X^a is methylenedioxy and X^ Is hydrogen Is used 
m place of 6a(4-methylphenyOlmlnoJmethyll-1.3-benzodloxol-5-amlne to yield 
7,8-dlmethoxybenzofuro.1 ,3-dloxolol3,2^qulnollne (7.8 % of theory). 
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IH^OO NMB (C0a3):» 3.9 <s. s'^ (s, 2H); 7.06 (dd. IH); 7.36 (d. .H); 
7.44 (8. 1H); 7.48 (s, 1H); 8.07 (d, 1H); 8.33 (S. 1H) 
Nominal Mass: 

s 

l=i ^amole28 

^ „ a-dtoxDlclt- hlTiHioline (qoqipoundza 

(A) The san„ proe«.«rs a. Exampl. 5 (A) I. ussd .xcep. an «,«v-en. 
Inloum 0. me compound of fem.ula m. whe™'" Z 0= «"■« " 
,0 m.*oxyme*,xy: and r1« and r3« «. hy-ojen. Is u»d In place o 4 8^- 
m,tt^.S^.«.oxyma»oxyIndan.1^. «> .<.u«valen. amo«n. oMh. 
c,„pIdo.*,m.u.aOU.,,v-»relnX^.og.««rwl*x3.|sm«Kyl«KK^ 

and X' IS hydrosan, I. u.«i In plac. o. 8|I(4^«tvlph.n)rOlmlnolm.tM-1 > 
ban»dloxol*amlneloylelde.6^1me*o><ymethox/benzofuro.1,3^^^^ 

" S:lR(CDC«:.^S0(..3H,,^65(..3H,,^30(s.2H>;5.6S(.,^ 
8.15 (a. 2H): 8.85 (s. 1H); 8.88 (s. 1H): 7.19 (.. 1H): 7.28 (.. 1H): 8.05 (.. 1H) 
This material was used directly In part (B). 



.0 (B) Tl^e procedure of Example 1 4 (B) Is used to remove the hydroxy protec^ng 
group. i.e., 4^ethoxybenzy.. from the product of part (A) above and to yield 
6.8Kflhydroxyl«nzofufo.1.3KrK>xolol3.24,lqu^^^ 

lH4JMR(de DMSO) 6 6^0 (s. 2H): 6.35 (s. 1H); 6.48 (s. 1H); 7.4 (8. 1H):7.42 
(8, 1H); 8.15 (8. 1H); 10.15 (broad singlet. 1H. OH) 
25 Nominal Mam: 
nn/e«295 

f-xamo»e29 

o-nihYH.»v Yfaen2Qfuro p,^-hT9^rf"o""-?-<>' fCompoupd 2gl 
30 (A,Th..«n,prooedur..sEx«np..5(A)hus.daxc.pt,^ao^*^ 

amount of the compound of f«m,ul. (IIIA), wherein Z 1. 0: R^' and R are 
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benzoxy; and R""® and R^^ are hydrogen, is used in place of 4.6-dimethoxy-5- 
methoxymothoxyindan-1-one and an equivalent amount of the compound of 
fonnula (IIA), wherein is 4-methoxybenzoxy and X^a are hydrogen. Is 
used in place of 6(I(4-methylphenyOiminolmethylI-1.3-benzodloxol-5-amine to 
yield 6.8-dibenzoxybon2ofuro-2-(4.methoxybenzoxy).I3.2-b)quinoline. This 
material was used directly in part (B). 

(B) The procedure of Example 14 (B) is used to remove the hydroxy protecting 
group, /.a.. 4.methoxyben2yl, from the product of part (A) above and to yield 
6,8^ihydroxybenzofuro[3,2-b]quinolin-2-ol (1 .4 % of theory). 
Ih-300 NMR (d^ DMSO): 6 5.22 (s, 2H); 5.50 (s, 2H); 6.76 (s. 1H): 7.06 (s. 
1H); 7.23 -7.53 (m. 1 1H); 7.64 (s. tH): 7.67 (s. IH); 7.98 (d. IH); 8.22 (s. 1H) 
Semental analysis: (for C29H21NO4) 

%C %H %N 
Found: 76.45 4.87 3.03 

Calculated: 77.84 4.73 3.13 
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F^am ples 30-38 

,n a manner similar to the above Examples, and as described in the 
speoilicalion above, the following compounds ot formula (1) can be prepared: 

Formula (I) 




Example 



10 



15 





xl 


>£ x2 


Z 




30 


H 


0-Me<0 


NH 


OCH3 


31 


H 


F H 


NH 


H 


32 


H 


a OH 


HN 


Br 


33 


H 


Br H 


0 


a 


34 


H 


1 H 


0 
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35 


H 


OCH3 H 


0 


NH2 


36 


H 


OH H 


0 


F 


37 


H 


0-Et-O 


CH2 


H 


38 


H 


OH H 


CH2 


H 


39 


H 


0-Et-O 


CH2 


H 


Me 


«CH2 


B»C2H4 







^ r5 al 

OH H H 

OCH3 NH2 H 

OH OC3H6NH2 H 

OH OC2H4NH2 H 

OH OC3H6OH H 

H OC3H6NH2 H 

OCH3 OCH3 H 

OH OH H 

OH H . OH 

O-Et-0 H 



20 



P^armflcautica i fiynnutetions 



gxflmDle40 



(A) Transdermal System 
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Inoredients Amount 

Active compound 600.0 mg 

Snicone fluid 450.0 mg 

Colloidal silicone dioxide 25.0 mg 

The silicone fluid and active compound are mixed together and the colloidal 
silicone dioxide is reacted with to increase viscosity. The material is then 
dosed into a subsequently heat sealed polymeric laminate comprised of the 
following: polyester release liner, skin contact adhesive composed of silicone 
or acrylic polymers, a control membrane which Is a polyolefin (e.g. 
polyethylene),polyvinyl acetate or polyurethane. and an impermeable backing 
membrane made of a polyester multllaminate. The system described Is a 10 
sq. cm patch. 



15 



20 



30 



(B) Oral Tablet 

Ingredients Amount 

Active compound 200.0 mg 

Starch 20.0 mg 

Magnesium Stearate 1 mg 



The active compound and the starch are granulated with water and dried. 
Magnesium stearate Is added to the dried granules and the mixture is 
25 thoroughly blended. The blended mixture is compressed Into a tablet 

(C) Suppositoiy 

Inoredierrts Amount 



Active compound 150.0 mg 

Theobromine sodium salicylate 260.0 mg 

WltepsolS55 1725.0 mg 



The Inactive Ingredients are mixed and melted. The active compound is 
35 then distributed In the molten mixture, poured into molds and allowed to cool. 
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Amount 



Active Compound 20.0 mg 
Suspending Agent 
Buffering Agents 

Propylene glycol 0.4 

Water for Injection ° ° 

The active compound and buffering agents are dissolved In the propylene 
glycol at about SO^C. The water for Injection is then added with stirring and 
the resulting solution is fHtered. flUed Into an ampule, sealed and sterilized by 

autodavlng. 
Capsule 

inoredients 

Active Compound JSin^ 

Lactose c n mn 

Magnesium stearate ^•"'"S 

The finely ground active compound is mixed with the lactose and stearate and 
packed Into a gelatin capsule. 
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] 1 . A compound of formula (l) 



2 Wherein: 

3 is hydrogen, hydroxy, fluoro, chloro. bromo. iodo, methoxy or amino; 

4 R^is hydrogen, hydroxy, methoxy or amino: 

6 R3is hydrogen, hydroxy, methoxy. methoxymethoxy, amino, -OCONHg. 

6 [2(5H)-3.4-dihydro^-oxyfuranonel. 2-hydroxyethoxy. 2-aminoethoxy, 

7 S-hydroxypropoxy or S-aminopropoxy; or tal<en together with or 
s R^ methyienedloxy or ethylenedloxy; 

9 R^ is hydrogen, hydroxy or amino; 

10 2 is -CH2-. -O- or -NH-; and 

11 a) Is hydrogen; 

12 X2 Is hydrogen, hydroxy, fluoro, chloro. t>romo, iodo or methoxy: and 

13 >^ to hydrogen or hydroxy; or 

14 

15 b) x2 taken together With X3 Is methyienedloxy or ethylenedloxy. and 

16 X^ is hydrogen 

17 or a phannaceutlcaily acceptable salt thereof 

18 provided that: 

19 0 at least one of R^ through R* is other than hydrogen: 

20 H) when R^ Is methoxy. r2 Is hydroxy or methoxy. R^ is 

21 hydrogen or methoxy and R^ is hydrogen; 
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22 «.) When r2 Is hydroxy, methoxy or amir^o. Ss hydrogen, hydroxy 

23 or methoxy, and is hydrogen; 

24 h/)whenR^lshydroxyorainino.R^ and r3 are hydrogen and R .s 

25 hydroxy or amino; and 

j» V) when R< is fluoro. chloro. kxlo or amino. is hydrosen, hydroxy 

J, or methoxy, P? is hydrogen, hydroxy or methoxy and B 

28 hydrogen. 

, 2. A compound of Claim 1 wherein taken together with x3 is 

2 methylenedioxyandZls-CH2-. 

, 3. A compound of Claim 1 wherein Is hydroxy, ehloro or methoxy: Is 

2 hydrogen or hydroxy and Z Is -CH2-. 

, 4. A compound of Claim 1 wherein X^ ..Ken together with x3 is 

2 methylenedloxy and Z Is -0-. 

, s.Acompound of Claim 1 wherein X2 is hydroxy, chler. or methoxy: and X=> is 

2 hydrogen or hydroxy and Z Is -0-. 

, 6. A compound of Claim 1 wherein X^ taKen together with X* is 

2 methylenedloxy and Z Is -NH-. 

1 ^. A compound of Claim 1 wherein Is hydroxy, chloro or methoxy; x3 Is 

2 hydrogen Of hydroxy and Z is -NH-. 

3 

4 8. The compound Of Claim 1 Which Is: 

5 8H»iethoxy.lOM-1.3^oxolol4.5^lndeno[1.2-aquinolIne. 

y 7.8.9^ethoxy-l0d.1.3^oxdo[4.5^lndenol1.2-aqulnolln^^ 

I 7.8^lmethoxy.10H.1.3^oxolo[4.5^1ndeno(1.2^q^^ 

I? 7^nethoxy.1QH.1.3HlioxoIo[4.5-fllindenoI1.2-hIquinonne. 



-41- 

7,9-dimethoxy-8-hydroxy-1 OH-1 ,3-dioxolo{4,5-gJindeno[1 ,2 
b]quinoline, 

6.7- (1 .4-dioxano)-1 OH-1 .3-dioxolo[4,5-g]indeno[1 .2-b]quinoline. 

7.8- (1 ,4-dloxano)-1 OH-1 ,3-dioxolol4,5-glindeno(1 ,2-b]quinoline, 
7-methoxymethoxy-8-methoxy10H-1,3-dloxolo[4.5-a]indeno(1.2 
bjquinoline, 

7- hydroxy-8-methoxy-10H-1.3-dioxolo(4.5^indenoI1.2-blqulnoline. 

7.(2.aminoethoxy)-8-methoxy-1 OH-1 ,3.dloxolo[4.5-g3indenoI1 ,2 
b]quinoIine, 

7.(2.hydfoxyothoxy)-8-methoxy-10H-1.3.dloxolol4,5^indenoI1.2 
b]quinolin6, 

8- methoxy-9-hydroxy-1 OH-1 .3-dioxolo[4.5-a]indenoll .2-blquinoline, 

(+/-)7.I2(5H).3,4.dlhydro-3.oxyfuranoneJ-8-mothoxy.10li-1.3 
dloxolot4,5-g]lndeno[1 ,2-blqulnoyno, 

7- nHTiothylcarbamoyJ.8.methoxy.1Ga-1.3-dJoxoIo{4.5.gJlndenoll.2 
b]quinoline 

7wnethoxy.84iydroxy.10H-1.3.dloxoto[4.5-glinderu)I1,2-Hqulnollne 

7,8^ydroxy.10H-1 ,3-dloxoloI4,5^lndenol1 ,2-aqulnollne 

8- hydroxy-10il-1.3-<JioxoloI4,5-glind©no(1,2-aquinonne 
2.3KBfnethoxy-1lH-'ndeno-8-chlofO-l1 .2-b]qulnollne 
2,3Kllmethoxy-1 1 H-lndeno-t1 .a-aqu^noHn-S-o' 
2,3^«ihoxy-1 1 H-indeno-8-methoxy-I1 .2-blquinoHn-7-ol 
7,8-dlmethoxybenzofuro[3,2-blqulno''n-2-o'. 
7,8-dJmethoxybenzofuro-1,3-dloxolo[3.2-aquJno>Jn«' 
8-methoxybenzofuro-1,3-dloxolol3^-blqulnonne, 

6,8^ihydroxybenzofuro-1 ,3-dioxoIo[3^-blqulnorme or 



59 
60 
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6,8^ihydroxybenzofur6l3.2*]quinolin-2-ol. 



1 9. A 



5 
6 
7 
8 
9 
10 



pharmaceutical formulation comprising a compound of fomiula 0). 




(I) 



2 wherein: 

3 
4 



B« is ■ hy^ogen. hyd^xy. «uer,, b««,o, .odo, memory o, ».no; 

R2i9 hydK>g«..hyd«»V.'«*o'V . 
r3^ .^^en. .^roxy, .e*oxy. n,e«»xy.e«»xy, -n.no, 

JpH)^.4.dIhyd«.<W=cyfu«nonel, 2*yd«.xy.*<«y. 2^«ho«y. 
3*ydroxypr,poxy.r3^n.propoxy:or.i*.n»g.«.«w«^B " 

r4 methytenedioxy or ethylenedloxy; 
r4|s hydrogen, hydroxy or amino 
Zls.CH2-.-0-or-NH.;and 

11 a) is hydrogen; . 
I xai.hydro9«.hyd»xy,fl««.<*.«o.bromo.iodoora,^xy=and 

,j >^|»hydrog«>ofhy<lr«»y.o' 

Ts b) x2t*«,«g«h»v*x3|.memy1««noxyor«.yten.dioxy.».d 

14 is hydrogen 

17 orapharmaceutlcaByacceptablesaltthereof 

18 provided fhat 

,9 o««i^«»<*'R^*^''"*'''^^*^^***!r' 



20 
21 
22 
23 
24 



a) When 18 methoxy. 1^ Is hydroxy or methoxy. Is 

hydrogen or methoxy and R* Is hydrogen: 
Hi) when r2 IS hydroxy, methoxy or amino. r3 Is hydrogen, hydroxy 

or methoxy. and R* Is hydrogen; 
lv^whenR^lshydroxyoramlno.RlandR3arehydrogenandR Is 



25 hydroxy or amino; and 
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26 V) When Is fluoro, chloro, iodo or amino. is hydrogen, hydroxy 

27 or methoxy, Is hydrogen, hydroxy or methoxy and R^ 

28 is iiydfogen. 

1 1 0. A formulation of Claim 9 wherein for the compound of forumula (1) 

2 x2 taken together with is methylenedioxy and Z is ^H2-. 

1 1 1 . A formulation of Qalm 9 wherein for the compound of fommula (I) 

2 x2 Is chloro, hydroxy or methoxy: X^ is hydrogen or hydroxy and Z Is 

3 -CH2-. 

1 1 2. A formulation of Claim 9 wherein for the compound of forumula (I) 

2 x2 taken together with X^ Is methylenedioxy and Z Is -0-. 



1 3. A formulation of Claim 9 wherein for the compound of forumula (I) 

x2 is chloro. hydroxy or methoxy; X^ is hydrogen or hydroxy and 2 is -O- 



1 1 4. A formulation of Oalm 9 wherein for the compound of forumula (I) 

2 x2 taken together with X^ is methylenedioxy and Z Is -NH-. 

1 1 5. A formulatton of Claim 9 wherein for the compound of forumula (I) 

2 x2 is chloro. hydroxy or methoxy; X^ is hydrogen or hydroxy and Z is -NH- 



1 1 6. A fbrmuiallon of Oalm 9 wherein the compound of formula 0) to' 

2 8-meihoxy-10H-1 ,3-dloxok»i4,6-alindeno[1,2-b]qulnonne. 

4 7,8,9^ethoxy-1 0^-1 .3-dloxolol4.5^1ndeno[1 ,2-aqulnollne, 

6 7,8-dlmethoxy-10H-1.3-dioxolo[4,5-fl]lndeno[1 ,2-blquinonne, 

8 7Hnethoxy-10ii-1.3-dioxolo[4,5-gllndeno(1,2-bIqulnonne. 

10 7,9-dlmethoxy.8-hydroxy-1 OH-1 .3-dioxolol4,5.g3indeno(1 .2- 

1 1 b]qulnoiine. 
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6.7-(1.4^ioxano)-10H-1.3-dioxoloI4.S-g]indenot1.2^quinoline. 

6J.(1.4^oxano)-10H.1.3-clioxolo[4.5-g]indenoI1.2.aquinoline. 

7-methoxymethoxy.8-methoxy-10H-1.3.dioxolo[4.5-gJindeno{1.2- 
bjquinoiine, 

74iydroxy-8-methoxy.10H.1.3-dioxolo[4.5-fl]lndeno[1.2.Hquinoline. 
7.(2.amlnoethoxy).8.methoxy.l0ii-1 .3^ioxolo[4.5-fl]indeno(1 .2- 



7.(2.hydroxyethoxy)-8.methoxy.lOH.1.3-dloxolo[4.5^lndeno[l.2- 



25 , . 

26 bjqulnoline, 



8-methoxy-94iydroxy.10H.1.3-dioxolo[4.5^indeno[l^-aquinol^^^ 

(+/-)7-l2(SH).3,4^ihydro.3-oxyfuranonel.8-methoxy.1 OK-1 .3- 
dioxolo(4.5^lndeno[1 .2-tolquJnoline, 

7-n^ethylcarbamoyW^ethoxy.10ii-1.3-dloxoIol4.5^lndeno(1.2. 

b]quinoUne 

7- memoxy-84iydro)cy-10H-1.3Mfioxolo[4.5^irKlenol1^.a^^ 

7.8^lhydroxy.10H.1 .3^ioxoloI4,5^indeno[1 ,2^quinollno 

8- hydroxy-101i.1.3-dioxolo[4,5^lndeno[1.2.aquinollne 
2.3^ethoxy.11H.lndeno^loro-l1.2-blqulnoHne 
2.3-dltnelhoxy-11il-lndeno-[1.2-b]quJnoHn-8-ol 
2^ethoxy.1 iH4ndeno^etho)(y-I1.2-blquinonn-7-ol 
7,8HflmethO)(ybenzofuro[3,2-blquindin.2-ol, 
7.8-dlfTWlhoxybenzofuro.l .3^oxolo|3.2*!qulnollne, 
S-methoxybenzofuro-l ,3^loxolol3^-aqulnonne, 
6.8^hydroxybenzofuro.1 .3-dloxoiop,2-bIqulnoline or 
6,8-dlhydroxyben2ofurol3,2-blqulnolln-2-ol. 
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1 1 7. A method of Inhibiting a topoisomerase enzyme comprising contacting said 

2 enzyme with an effective inhibitory amount of a compound of fomrtula 0) 

3 wherein: 

4 r"* is hydrogen, hydroxy, fluoro, chloro, bromo, todo, methoxy or amino; 

5 R^is hydrogen, hy^^ro^' 'TJethoxy or amino; 

6 R^ls hydrogen, hydroxy, methoxy. methoxymethoxy, amino, -OCONH2, 

7 l2(5H)-3,4^Jlhydro-3-oxyfuranonel, 2-hydroxyethoxy, 2-aminoethoxy, 
6 3.hydroxypropoxy or 3-aminopropoxy; or taken together with or 

9 R^ methylenedloxy or ethyienedioxy; 

10 te hydrogen, hydroxy or amino ; 

11 Z Is -CH2-, -O- or -NH-; and 

12 a) X*" l8 hydrogen; 

13 Is hydrogen, hydroxy, fluoro, chloro, bromo, iodo or methoxy; and 

14 X^ Is hydrogen or hydroxy; or 

15 

16 b) x2 taken together with X^ Is methylenedioxy or ethyienedioxy, and 

17 x** Is hydrogen 

18 or a phanMceuttoaUy acceptable salt thereof 

19 provided Vwt: 

20 j)al»M>«J«»o'R^<*voughR^ is other than hydrogen; 

21 II) when Is methoxy, r2 Is hydroxy or methoxy, K^ls 

22 hydrogen or methoxy and is hydrogen; 

23 lii) when R^ Is hydroxy, methoxy or amino, Is hydrogen, hydroxy 

24 or methoxy, and R^ Is hydrogen; 

26 Iv) when R* is hydroxy or amino, R^ and R^ are hydrogen and R^.ls 

26 hydroxy or amino; and 
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27 V) When r1 is fluoro. chloro. iodo or amino. r2 is hydrogen, hydroxy 

28 or methoxy. is hydrogen, hydroxy or methoxy and R 

29 is hydrogen. 

1 18. A method of Claim 17 wherein for the compound of forumula (I). 

2 X2 talcen together with is methylenedioxy and Z is -CHg-. 

1 19. A method of Claim 17 wherein for the compound of fommula (I). 

2 X2 is chloro. hydroxy or methoxy: X^ is hydrogen or hydroxy and Z is 

3 -CH2"» 

1 20. AmethodofCla|m17whereinforthecompoundoffonjmulaO). 

2 X2 taken together with X^ Is methylenedioxy and Z Is -O. 



1 

2 
3 



21. AmethodofCIaim17whereinforthecompoundoffbrumula(0. 

X2 is chloro. hydroxy or methoxy; X^ is hydrogen or hydroxy and Z is -O. 



1 - 22. AmethodofClaim17whereinfbrthecompoundoffonjmula(l). 

2 x2tal<en together with X3 is methylenedioxy and Z is -NH-. 



23. AmethodofClalm17whereln«orthecompoundofforumula{l). 

is chloro, hydroxy or methoxy; X^ is hydrogen or hydroxy and Z is 



1 

2 

3 -NH^ 



1 24. The method of Oalm 17 wherein the compound of Formula Q) Is: 

2 8Hnethoxy-10H-1.3KfioxoloI4.S^lndeno(1,2-aqulnoline^ 

4 7Afl4rlmethoxy-1011-1.3-dioxolo[4.5-gllndeno(1,2^qulnoline, 
6 7.8-dlmethoxy-10ti-l.3-dloxolo[4,6-g]lndeno{1.2-blqulnoUne. 
8 7Hnethoxy-10H.1,3-dioxoloI4,5-glindeno[1,2.bIquinoUne, 

9 
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7,9-dimethoxy-8-hydroxy-10H-1 ,3-dioxolo[4,5-gJindenot1 ,2- 
b]qujnoline, 

6,7-(1 .4-dtoxano).1 OH-1 ,3-dioxolo(4,5-g]«ndenoI1 .2-b]quinoline, 

6.7- (1 ,4-dioxano)-1 OH-1 ,3-dioxolo[4,5-gljnd8no(1 ,2-b]quinoline, 

7-methoxymethoxy-8-methoxy-l OH-1 ,3-dioxolo{4,5-glindenoI1 ,2- 
b]qujnoiine, 

7-hydroxy-8-methoxy-10H.1 ,3-dioxolo[4.5-g]lndeno(1 ,2.blquinoline, 

7-(2-aininoethoxy)-8-methoxy-1 OH-1 ,3-dloxoJo[4,5-g]lndeno[1 ,2- 
b]quinoline, 

7-(2-hydroxyethoxy)-8.methoxy-10H-1 ,3-dloxolo[4,5-gllndeno(1 ,2- 
bjqutnoline, 

8.methoxy-9-hydroxy-1 OH-1 ,3-dloxotoI4,5-gJlndenol1 ^-blquinoline, 

(+/-)7-l2(5H)-3,4.dlhydro-3-oxyfuranonel-8-methoxy-10H-1,3- 
dloxoloI4,5-fl]ind«no[1 .2*lqulnoUn«, 

7-n-methylcarbamoyl-8-methoxy-1 OH-1 ,3-dloxoloI4.S.g]lndeno[1 ,2- 
blquinoHne 

7- inethoxy-8-hydroxy-10H.1 ,3-dioxolo[4,5-allndeno(1 .2-blquinoline 

7.8- dihydroxy-1 GH-1 ,3-dioxolo[4,5-a]!ndenot1 ,2-blquino«ne 

8- hydroxy-1 OH-1 ,3-dioxolo(4,5^lndeno(1 .2-blqulnorine 
2,3-dlmethoxy-l 1 H-lndeno-8-chloro-I1 ,2-blqulnoniw 
2,3^«lhoxy-11H-indeno-(1,2-Hqulnolln-8-ol 
2,3Kflme!hoxy-1 1hl-in<*eno-fi^^«*'«'V-l1 .Z-^ViinoOn-T-tA 
7,8-dimelhoxybenzofuro[3,2-b]qulnoBn-2-ol. 
7,8-dImethoxybenzofufo-1 ,3-dloxolo{3,2-aquinollne. 
S-methoxybenzoluro-l ,3-dloxolo[3^-aqulnonno, 
6.8-dihydroxyben2ofuro.1 ,3-dioxoloI3.2-b]qulnollne or 
6,8-dlhydroxybenzofurot3.2-aquinonn-2-ol. 
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2 25. A method of treating a tumor in a mammai comprising administering to 

3 said mammal, an effect antitumor amount of a compound of f omiula (I) 



4 wherein: 

5 Rt IS hydrogen, hydroxy, fluoro. chloro. bromo. fodo. methoxy or amino; 

6 r2|s hydrogen, hydroxy, methoxy or amino; 

7 r3|s hydrogen, hydroxy, methoxy. methoxymethoxy. amino. -OCONHg. 

8 p(5H)^.4Kfihydro^xyfuranonel. 2.hydroxyethoxy. 2-aminoethoxy. 
, S^ydroxypropoxy or a-aminopropoxy; or taken together with R or 

10 R*,methylenedloxyorethylenedloxy; 

11 R^ls hydrogen, hydroxy or amino; 

12 Z Is -CH2-, -0- or -NH-; and 

13 a) Is hydrogen; 

u X2te hydrogen, hydroxy, fluoro. chloro. bromo. lodo or methoxy; and 

15 Is hydrogen or hydroxy; or 

u b) x^tatentogetherwfthX^lsmethylenedloxyorethylenedioxy.and 

18 X^ Is hydrogen 

19 or a pharniaceuik^aHy acceptable saltthereof 

20 provided that: 

21 Oat least one of through R^ to other than hydrogen; 

22 II) when R^ is methoxy. rt^ is hydroxy or methoxy. R^ Is 

23 hydrogen or methoxy and R* is hydrogen; 

24 no when r2 is hydroxy, methoxy or amino. R^ Is hydrogen, hydroxy 

25 or methoxy. and R^ Is hydrogen; 
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>2 



26 iv) When is hydroxy or amino. and are hydrogen and R is 

27 hydroxy or amino; and 

28 V) when is fluoro, cWoro, iodo or amino, R^ is hydrogen, hydroxy 
or methoxy, R^ is hydrogen, hydroxy or methoxy and R^ 



29 



30 is hydrogen. 



1 26. A method of Claim 25 wherein for the compound of forumula (I) tal<en 

2 together with Is methylenedioxy and Z is -CH2-. 

1 27. A method of Claim 25 wherein for the compound of forumula (I) X Is 

2 chloro, hydroxy or methoxy; X^ Is hydrogen or hydroxy and Z Is -CHg-. 

1 28. A method of Claim 25 wherein for the compound of forumula (1) X^ taken 

2 together wHh X^ Is methylenedioxy and Z Is -0-. 

1 29. A method of Claim 25 wherein for the compound of forumula (I) X is 

2 chloro. hydroxy or methoxy. X^ Is hydrogen or hydroxy and Z Is -0-. 

1 30. A method of Claim 25 wherein for the compound of forumula (I) X^ taken 

2 together with X'^ Is methylenedioxy and Z Is -NH-. 

1 31 . A method of Claim 25 wherein for the compound of forumula (I) X^ is 

2 chtoio, hydMxy or methoxy; X^ is hydrogen or hydroxy and Z Is -NH-. 

1 3Z The m«lhod of Claim 25 wherein the compound of Fonnula Q) Is: 

2 8^n•lhO)(y-101^-1,3^oxoloI4,5^lndenol1.2-b|quinollne, 

I 7,8,Wrtnethoxy-1011-1 .3-dloxolo[4,^flllndeno(l,2-a<lMlno«n«. 

6 7.8-dimethoxy.10iH-1 ,3^toxok)I4,5^lndeno[1 .2-aqulnollne, 

I 7-methoxy-10H-1,3^loxoloI4,5-flllndeno(1,2^ulnollne, 

10 7,9-dimethoxy.8-hydroxy.101i-1 ,3-dloxolo(4,5-g3lndeno[1 .2- 

1 \ b]quinotine, 
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6.7-(1.4-<iioxano)-10H-1.3-dioxo(o[4.5-glindenoI1,2.blquinoHne. 

6.7. (1 .4-d]oxano)-1 OH-1 .3HJfoxolo[4.5-allndeno[1 ,2-blquinonne, 
7-methO)(ymethoxy-8-m©thoxy.10H-1.3-dloxolo[4.5-glindeno[1.2 
b]quinoline, 

7.hydroxy^ethoxy-10H-1 .3-dIoxoIo[4.5^lndeno[1 ,2-b]quinonne. 
7.(2.aminoethoxy)-8.methoxy-1 OH-1 .3-dloxolo[4,5-alindeno(1 .2 
b]quInolIne, 

7.(24iydroxyethoxy)-8-methoxy-10H-1.3-dioxolo[4.5.gJlndeno[1.2 
&]quinoOne, 

8^nettwxy-Wiydroxy-10M-1.3^oxolo[4.5-glfndenoI12-blqulnoHne. 

(+/-)7-[2(5H)-3,4-dlhydro-3-oxyfuranonel-8-mothoxy-1 0H.-1 ,3« 
dloxoIo[4,54lnd«no[1 ^-b]qulnoHno, 

7.nHnethylcart)amoy|.8-methoxy.10ii-1 ,3.dloxoloI4.5.flllndenot1 ,2 
bjquinoline 

7^nethoxy.8^iydroxy-10ti-1.3^oxolo[4.54lndeno[l^.aqulnonM 
7.frdihydroxy-10ti-1.3-dloxolo[4,5.glindeno[1.2.b]qulnoline 
a^hydroxy-IOH-l ,3^oxolo[4,Sg]indeno[1 .2^qufnonne 
2,3-dImethoxy-l 1tl4ndeno.8<hloro-(1 ,2-blqulnollno 

2,3.danothoxy-11ii-ln<i«no-n-2-y^"^'^"^'*^ 

2.3.dimethoxy-11ti-Jn<l«no-8^"«*®^"I^'^*^^'"**""'^"**' 
7,8K!Imettwxybenzofurol3,2-blquinonn-2.ol, 

7,Mlm«!hoxyb«ttofuio-1 ,3KfloxoloI3^-a<l«'noKn«» 
8Hn9thoxybenzofuro-l ,3^loxolo[3,2^qulnollno, 

6.8. dihydRwybenzofuro.1 ,3.dfoxolop.2.aquinoflne or 
6,8.dBiydroxybenzofUro(3,2-toIqulnolln-2oL 
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2 33. A method of Claim 25 \wherein said mammal is a human. 



1 



13 



34. A method of Claim 25 wherein said tumor Is colon or rectal tumor. 



1 35. A compound of formula (lA) 

X 

X2« 




2 wherein: 

3 R^^is hydrogen, protected hydroxy, F, CI, Br, I, methoxy or protected 

4 amino; 

5 R^^is hydrogen, protected hydroxy, methoxy; 
rS^is hydrogen, hydroxy, methoxy, methoxymethoxy, protected amino. 

^0NH2, butyrolactone-2-oxy, 2-hydroxyethoxy, 2.amlnoethoxy, 3- 
hydroxypropoxy or 3-aminopropoxy; or taken together with R^® a 
R^^, methylenedioxy or ethytenedioxy; 
10 R^te hydrogen or protected hydroxy; 
n Z Is -CH2-, -O- or -NH-; and 
12 a) X'' Is hydrogen; 

Is hydrogen, protected hydroxy, F, CI, Br, I or methoxy; 



1 4 is hydrogen or protected hydroxy; or 

15 

16 b) x2« taken together with X^a is methylenedioxy or ethylenedloxy, and 

17 X'' and Is hydrogen 

18 or a phannaceudcalty acceptable salt thereof 

19 provided that: 

20 i) at least one of R""® through R^^ is other than hydrogen; 

21 10 when R^ " Is methoxy, r2« is protected hydroxy or methoxy and r3« is 

22 methoxy or hydrogen; 

23 «0 when R^a is protected hydroxy or methoxy, R^ is hydrogen. 
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hydroxy or metho)^, and is hydrogen; 
tv) when R^ Is protected hydroxy. R^ and r3 are hydrogen and R is 

protected hydroxy; and 
V) when R^a is fluoro. chloro. lodo or protected amino, r2 is hydrogen. 

hydroxy 

or methoxy. R^a is hydrogen, protected hydroxy or methoxy and 
R* 

is hydrogen. 

36. A compound of Claim 35 which Is: 

74nethoxy-8-methoxymethoxy-10H-1.3-dloxolo[4.5-glindenoI1.2. 

blquinoline, . 

7,8^methoxymethoxy-10H.l,3^ioxoIo[4.5^lndeno[1.2-bI 
quIrMllne, 

8-methoxymethoxy-10H.1.3^oxolo[4.5-^indeno[1,2^^^^^ 
2>dlmemoxy.1 ia-lnderio^4^^ 

2,3^lmethoxy.1 1 Wndeno.7.(4^ethoxyben20xy)^^ethoxy.[1 ,2-bIquin- 
oline. 

2,3^lbenzoxy.1 iii-lndeno^-{44nethoxybenzoxy).[1 .2^qulnoline, 

2-ben20xy-3^nethoxy.1lH-lndeno^(4Hnethoxybenzoxy)K1.2-aq^^^^ 

2Hnethoxy^nzoxy.11H-lndeno^.(4^ethoxyb6n20xy)H1.2-b]q"inoline. 

2-methoxy-l iti^ndeno^-(4wnethoxybenzoxy)-[1 .2-blquinollne. 
Z-benzoxy-l iii*deno^.(4-methoxyben20xy).l1 ,2^quJno«ne. 
7,8Hflmethoxybenzo(uro.2K4KnethoxybenzyO-l3.2-Hqulnonne. 
6.8^ethoxymethoxybenzofuro.1.3^JloxoloI3.2-Hqulfiollne and 
6,8^benzoxybenzofuro.2.(4^nethoxyben2oxy)-l3.2-tolqulno«ne. 



INTERNATIONAL SEARCH REPORT 

loMfuriOMl A»»iia»eo Na 



PCT/US 92/04611 



in^»«mCAnON OF SUBJECT MATTO (if dmUlcniM ty ttii iwly. HQ* 



^7rf=='=rTi^^!^Wf^mV C 07 D 491/048 

n. nOOS SCAKCHD} 



Mi*iamO«' 



utiooSMrcW 



Qaalftcuiei S|tlHi 



Int.Cl.5 



C 07 D 



A 61 K 



OoeaMrin SaicM mkt tU» MlaiMa L - 



.OOCUkBNTS CONSIOEBED TO ICBCUEVANT* 



X 



Journal of Medicinal Chamlitry, vol .14, no. 11, 
1971. (Washington, DC, US), J.A. BEISLER: 
"Potential antltufflor agents. 1. Analogs or . 
caraptothecin", pages 1116-1118, sec page 1117. 
cofflpounds 11,12 

Tetrahedron, vol. 46, no. 7, 1990, (Oxford. 68), 
R. ANTKOWIAK et al.: "Hindered N-ox1de$ of cavity 
shaped molecules", pages 2445-2452, see page 
2446, compound 2 

Tetrahedron, vol, 29, 1973, (Oxford, GB), B.A. 
BRADY et al.: "The configuration of aurones , 
pages 359-362, see page 361. compound 8 
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Journal of the Indian Chemical Society, vol. 7, 

1930. (Calcutta. IN). G. SINGH 

indenoqulnoline derivatives", pages 637 64b, see 

page 637, compound III 

Journal of Medicinal Cheraistry. voj. 33, no. 3, 
1990. (Washington. DC, US), A,W. NICHOLAS et al.. 
"PI a^t antitumor agents. 29. Synthej s 
biological activity of ring D and J^JS E ".odified 
analogues of camptothecin". pages 972 978 see 
pages 973-974, compounds 3,4.17,18, abstract 

iAiiT>nal of Heterocyclic Chemistry, vol. 10, 1973, 
iZ'l] SI). ST lANKIN et "Synthes s of 
condensed heterocyclic systems V(l) JIH-^"'*"" 
ri 2-b]qu1noline$ from photochemical and 

1035-1038, see page 1035, compound 7 

Synthesis, iiZ 6. 1989, (New York. US). A. BUZAS 

al • "Synthesis and reactions or 
l'tCB^^ -2-benzyl 1dene-3-oxo-2. 3.di hydroi ndol es» . 
Jajn 458-461. «e page 458. compound 7b 

Chemical Abli^acts vol 112 .Ji If^E^''"'''^ 
1990, (Columbus, Ohio. US). A. EZERSKAIT6. 
"Synthisis of 7-bromoqu1 ndol ine derivatives .see 
page 752, abstract no. 55658g. i IZV. KHIM. 1988, 
22(1), pages 101-5, see abstract 
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Box I ObtemSkm where ceruia cUiaiM were found uitsearcheblc (ContiauAtioo of hem 1 of Ursl sheet) 



This tntcraetiotsftl Mreh rtpon hw not b«tn eiubtUhcd in rtipect of oeruin dumt undtr Axticte 1 7px&) for ch« foUowing rtuons: 
1. n aiinuNo»u 

bMtttt OMy reiatt co subject maucr noc rvquired to be stvchtd by Oiif Authonty, nmtlr 

Rewark: Although claims 17-34 are directed to a method of tretment of 
diagnostic method practised on) the human/animal body the search has been 
carried out and based on the alleged effects of the compound/composition. 



□ 



CUimf Not^ 

beauisc they rtUtt (o puts of th« intern&cionii ipplk&iioa that do not comply with Che prtscribtd requirtmenu to such 
■a extent that no meaninsfui inttmationaJ search can be carried out, spedAcally: 



Claimi Notj 

because they are dependent claims and are not drafted in aoeordaooe with the second and third sentences of Rule 6^a>. 



Boot II Obscrratioiii where oaity of iaireiitioa ts Ucking (Coatianetna of kern 2 of Rrst sheet) 



This tntenuuionat Searchfog Authority found multiple Inventions in this international appileaiion, as fioUowr 



• As aa rtquirtd addltiooal search fees we timely paid by the applicant, this iatemateial search report covers all 
searchable Hi iT PT 

X As aU •aarchsble claims could be ■earcfais without effort Justifying an aridittonal fee, thii Authority did not iavita payrotnt 

' of anyaddkionaifiM. 



I I As oaCyetqjMrtlHriquirad additional Msrdi fees were tinriy paid by the 
covers oi^rMii <alms for which fees wye paid, spedflcaily daims Nos;; 



I. rj No requirod ^ditaal seaich fees were timtly peid by the appieaftL Coosequentfy, this isteniational seardi report ii 
restricad to the invendon first mantieaad in the daims; it is Qovered by Gtaims Noa^ 



PMBSC The additional sew ch fees were accompanied by the applicant's protest. 

j ^ No proCBSt accompanied the payment of additional learch feea. 



Fprm ?CT/lSKfl\0 (contkuation of Am sheet (1)) (July \m) 



